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Abstract
The solution by Barbeau [Expressing one as a sum of distinct reciprocals: comments and a bibliography, Eureka (Ottawa) 3
(1977) 178–181] of the title equation where each xi is a product of two distinct primes and k = 101 is improved to k = 63, while
the solution by Johnson [C. Rivera, J. Ayala, The prime puzzles & problems connection 〈http://www.primepuzzles.net/〉] requiring
only that each xi be of the form pq with p, q distinct primes and k = 48 is improved to k = 25. This improves also our earlier
results with k = 79 [N. Burshtein, On distinct unit fractions whose sum equals 1, Discrete Math. 5 (1973) 201–206] and k = 68 [N.
Burshtein, On distinct unit fractions whose sum equals 1, Discrete Math. 300 (2005) 213–217] in which only xi xj for i = j is
required.
© 2006 Elsevier B.V. All rights reserved.
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The question whether the equation in integers greater than 1
k∑
i=1
1
xi
= 1, x1 <x2 < · · ·<xk
does have a solution which satisﬁes xi xj for i = j has an afﬁrmative answer. It was provided by the author with k=79
[2], and recently [3] with k = 68.
Barbeau [1] gave an example with the stronger condition that each xi is a product of two distinct primes using 101
fractions. We improve all the former results by providing Example 1 with each xi a product of two distinct primes and
k = 63.
Johnson [4] relaxed Barbeau’s condition and required xi’s to be of the form pq with p, q distinct primes. In his
solution k = 48; we improve this in Example 2 to k = 25.
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Example 1.
6, 10, 14, 15, 21, 22, 26, 33, 34, 35
38, 39, 46, 51, 55, 57, 58, 62, 65, 69
82, 91, 93, 95, 106, 118, 119, 122, 123, 133
145, 155, 159, 161, 183, 187, 202, 213, 265, 287
295, 299, 319, 355, 393, 413, 453, 497, 505, 583
671, 835, 917, 1057, 1169, 1313, 1438, 1441, 1837, 1963
3595, 5033, 7909
The above 63 integers have the following properties:
(i) The sum of their reciprocals is equal to 1.
(ii) Each integer is a product of two distinct primes and therefore no-one divides any other.
Notice that there occur 21 distinct primes, the largest being 719.
Example 2.
6, 10, 12, 14, 15, 18, 21, 22, 24
26, 28, 33, 35, 36, 39, 48, 52
56, 65, 72, 88, 91, 99, 117, 144
The above 25 integers have the following two properties:
(i) The sum of their reciprocals is equal to 1.
(ii) Each integer is of the form pq.
Notice that there occur the smallest six primes.
Remark 1. The question whether one can ﬁnd a solution improving that of Barbeau or that of Johnson has been asked
by Ayala and Rivera in [4].
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